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Introduction

The case for chloroquine and hydroxychloroquine, as treat-
ment of the coronavirus disease 2019 (COVID-19)
pandemic, has been voiced not only in medical journals'
but also in the popular press.” Not only is the efficacy of these
antimalarial and anti-inflammatory compounds as antiviral
drugs uncertain, but there is also an ongoing debate about
their safety.’ In particular, the magnitude of the proarrhyth-
mic potential of these drugs, specifically related to their QT
prolongation effects, is questioned: On the one hand, the
fact that chloroquine and hydroxychloroquine block the Iy,
potassium channel at the myocyte level, therefore causing
QT prolongation, is well documented.*> On the other hand,
the Malaria Policy Advisory Committee of the World Health
Organization® affirms that “despite hundreds of millions of
doses administered in the treatment of malaria, there have
been no reports of sudden unexplained death associated
with chloroquine.” By the same token, both the American
and European rheumatology societies do not recommend
electrocardiographic (ECG) surveillance for their large num-
ber of patients with systemic lupus erythematosus and rheu-
matoid arthritis who receive long-term treatment with
hydroxychloroquine. It is on this background, as chloroquine
and hydroxychloroquine are being administered to huge
numbers of patients with COVID-19,7’8 that we report a
case of drug-induced torsades de pointes (TdP) due to chlo-
roquine therapy for COVID-19.

Case report

An 84-year-old woman with COVID-19 was admitted to a
designated ward. Her medical history includes metastatic
breast cancer and a remote history of pulmonary embolism.
She also has treated arterial hypertension and evidence of
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left ventricular hypertrophy but is otherwise free of heart dis-
ease. Her medications include bisoprolol, letrozole (an
aromatase inhibitor prescribed for breast cancer), memantine
(an N-methyl-p-aspartate receptor antagonist used to treat
Alzheimer disease), and apixaban. On admission, she was
in no obvious distress but her chest radiograph revealed
typical bilateral opacities. Her ECG (Figure 1 A) showed sinus

rhythm at 63 beats/min, a PR interval of 320 ms, and a narrow g

QRS complex with small Q waves in the inferior leads. Her
QT and corrected QT (QTc) intervals were 450 and 462 ms,
respectively. Her laboratory results were significant for posi-
tive severe acute respiratory syndrome coronavirus 2 poly-
merase chain reaction from throat and nasal swabs,
lymphopenia, a C-reactive protein level of 14 mg/L, a
troponin I level of 22 ng/L (range 0—50 ng/L), a brain natri-
uretic peptide level of 105 pg/mL, a creatinine level of 0.81
mg/dL, a potassium level of 4.51 mmol/L, and a magnesium
level of 1.84 mg/dL, along with normal venous blood gases.
Her COVID-19 modified early warning score was 3. The next
day, her ambient O, saturation declined to 93% and her
COVID-19 modified early warning score was updated to 5.
According to our institutional COVID-19 therapeutic
approach, oral therapy with chloroquine diphosphate (Re-
medica Ltd, Limassol, Cyprus) 500 mg twice daily was initi-
ated. After 5 days of treatment, there was no significant
clinical change. A follow-up ECG showed sinus rhythm of
47 beats/min with an extremely prolonged QT interval (QT
interval 720 ms and QTc interval 627 ms) (Figure 1B). Chlo-
roquine was discontinued, and other known or suspected
QT-prolonging medications as well as nonessential medica-
tions were withheld, including memantine and letrozole. Bi-
soprolol was also discontinued owing to bradycardia. She
was placed under continuous ECG monitor and was given
additional oral potassium supplements. Her blood potassium
level was 4.17 mmol/L. Six hours later, multiple episodes of
typical pause-dependent TdP were noted (Figure 2). The pa-
tient remained asymptomatic and alert. She was treated with
intravenous magnesium (2 g of magnesium sulfate injected
over 10 minutes), potassium (3 g diluted in 1 L of 0.9%
normal saline administered over 5 hours), and lidocaine

https://doi.org/10.1016/j.hrthm.2020.04.046

SCO 5.6.0 DTD m HRTHMS8384 proof W 23 May 2020 W 6:25 pm M ce


mailto:yishays@tlvmc.gov.il
https://doi.org/10.1016/j.hrthm.2020.04.046

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

print & web 4C/FPO

Heart Rhythm, Vol I, No I, l 2020

A e~ o e U e O
aVR.

bt y ' ok k S
e

E

s

f{/\_,__-, AN
vi 4 i s

\ A

‘\"'\,_‘a / \»—\_,\ ‘,J kﬂp; hf'\’/\'\f’l'r"\"’—\wﬁv{/\/\.r
f :

w

| i
A\ /f \ A
A \ \
v3 | | V6

*_! '

B | \___ /\“’\‘J‘r"' /\"‘"glk‘\./’ A

1 aVR
I avL

m aVF

£ e e I
vi || | | U

EREPAARESEAREMEARONnARNRRINREnANRRnaNanE| RREEu
[
| L‘/\—“"'—V’_V\—Jr’ N H,,,,.,_, S _J\_,«_... SH ’f/\»__\’_,. /\ - e c", —

S0 s ¥ 540060 o e v | 00 o i e (50 s e e e | 1 s s e 6 0 | 6 B
i | { |

v2 ",' il Vs ‘ i
| | | |

v3 '! i V6 i l
| it

k |

Cl | |
R o (VYA S S e = —~=
1 avR

A

n 1 f f avL

i {

\/J——«;w\ Ve FanS
oA A e e A A A A A

/A /\ A\
Soma AT A N va/\\_,, 87 SNBRYETA SUSHP SN ;/ Sy ("/ b WIS »/\b«",—/\m—iﬂrv/\ N Tl
¥ \ aVE I !
|

A\ /\ \
e e A s R SR S
v \f i 1v4 il i Il
i i i i |

EnEsE SR

N A\ N

v;l! ‘
i i i
1 i i

Figure 1
normalization.

(100 mg in slow bolus followed by a 2 mg/min infusion).
Also, to prevent the pauses precipitating TdP, isoproterenol
(1 mg/50 cm® glucose 5%) was administered intravenously
at an infusion rate titrated to raise her heart rate to 80-90
beats/min. This led to immediate resolution of all ventricular
arrhythmias. The repeated blood potassium level was 4.43
mmol/L, and the magnesium level was 2.55 mg/dL. Isoproter-
enol infusion was discontinued after 18 hours. The patient re-
mained free of arrhythmias with no apparent clinical change.
Subsequent ECGs showed gradual normalization of her QT
interval (Figure 1C). She was discharged 2 weeks later.

Discussion

We present the first case of TdP in a patient with COVID-19
treated with chloroquine. As in many institutions worldwide,
our patient was admitted to a designated COVID-19 ward
and chloroquine therapy was initiated. After 5 days on this
therapy, she had major QT prolongation and recurrent TdP.
As most cases of drug-induced TdP, our patient is female
and elderly.’

A: Baseline electrocardiogram (ECG). B: Follow-up ECG depicting significant QT interval prolongation. C: Follow-up ECG depicting QT interval Q11

The fact that our patient was receiving memantine, a drug
rated as a medication with a “possible risk of TdP,” likely
contributed to the proarrhythmic effects of chloroquine.
However, such use of “contributory drugs” in drug-induced
long QT syndrome is the rule rather than the exception.’
Furthermore, her QTc interval at the time of hospitalization
was only borderline high despite long-term therapy with
this drug. Yet, the QTc interval increased from 462 to 627
ms after chloroquine was initiated, clearly pointing to chloro-
quine as the culprit drug of her TdP. Letrozole, an aromatase
inhibitor, is breast cancer therapy that is actually considered
safer, from the QT interval point of view, than selective estro-
gen receptor modulators.'” Both drugs, as well as chloro-
quine, were discontinued when QT prolongation was
noted. Despite this measure, and despite oral potassium sup-
plementation, the patient had multiple episodes of TdP 6
hours later.

Recommendations to help coping with the dilemmas sur-
rounding the use of QT-prolonging medications during the
COVID-19 pandemic have recently been published.'' '
Based on our patient’s baseline QT interval (QTc interval
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Multiple episodes of torsades de pointes as recorded in the remote electrocardiographic monitoring area outside the designated coronavirus disease

SCO 5.6.0 DTD m HRTHMS8384 proof W 23 May 2020 W 6:25 pm M ce

341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408



409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476

Q9

Q12

4

Heart Rhythm, Vol I, No I, l 2020

462 ms), it was permissible to treat her with chloroquine
according to each of these 4 documents.''~'* However, all 4
documents emphasize the importance of discontinuing all
QT-prolonging drugs at the onset of chloroquine treatment
rather than when excessive QT prolongation is first recognized
(as done in our case). Furthermore, all 4 documents emphasize
the need for repeated QT assessment at shorter time intervals
(rather than after 5 days, as done here). Our patient developed
an arrhythmic storm of recurrent TdP 6 hours after discontinu-
ation of chloroquine despite potassium supplementation, prob-
ably reflecting the relatively long half-life of chloroquine.'”

A huge number of patients are being treated with chloro-
quine during the COVID-19 pandemic. Excessive QT prolon-
gation, defined as prolongation to a QTc interval of >500 ms,
has already been reported for 11%-25% of patients with
COVID-19 treated with hydroxychloroquine/azithromycin.’
Many of these patients are elderly and have comorbidities
that increase the risk of drug-induced long QT syndrome.
Given its questionable efficacy in the treatment of
COVID-19 and its risk of QT prolongation, chloroquine treat-
ment must be considered thoroughly and reviewed on a regular
basis. Clinicians should monitor patients with COVID-19
when treating them with chloroquine or other QT-prolonging
drugs, with special attention to women, patients with structural
heart disease, baseline QT interval on the ECG, concomitant
use of other QT-prolonging medications, potassium or magne-
sium abnormalities, and bradycardia.
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